426  Relations and Functions Lesson #4: " Domain and Range (RQU‘\M

Assignment

1. State the domain and range of each relation.
a) (253)7 (0,2), (4’ 8)7 (—178)9 (_3, 1) b) (—393>J (O$—5)3 (_353)9 (5’_2)’ (‘8a 1)

¢)| Input | Output d)| Input | Output e) | Input | Output
(x) ) (x) 62) (x) 6]
0 3 2 3 1 5
2 4 0 4 ~-1 5
4 5 -3 5 3 5
6 3 2 6 7 5

2. State the domain and range for each relation.
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3. In each case a relation is graphed on a grid. State the domain and range of the relation if the
graph is

a) acircle whose centre is located at (-1, 12) and has a radius of 5 units.

b) acircle with centre (-3, —5) and diameter 40 units.
¢) arectangle with vertices A(-8, 10), B(-8,-2), C(7,-2), and D(7,10).

d) atriangle with vertices 7(~50,-75), U(-35,-25), and V(-65,-25).
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428  Relations and Functions Lesson #4: Domain and Range

4. The graph of the relation y = 400(1.08)" is shown on the grid.
y &

a) State the domain, range,
and y-intercept of the relation. y = 400(1.08y"

t———'—“"//_ﬁ,

W

b) The relation A =400(1.08)" represents the amount of money when an original
investment of $400 is compounded annually at 8% for a period of ¢ years.
State the domain and range of this relation, and explain why the answer is
different from a).

5. Ineach case draw a graph on the domain of real numbers which could represent a linear
relation with

a) one x-intercept b) no x-intercept ¢) an infinite number of x-intercepts.

Y Y y

6. Ineach case draw a graph of a non linear relation with

a) domain x ER, range y=-3,yER b) domain x €R, range y=-3,yER
two x-intercepts and one -intercept one x-intercept and one y-intercept.
y N
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7. The graph shows the flight of Pamela’s golf ball from the tee to a sand trap at the edge of

the green.
—30 1 5 - T = i i tmte=r =
riﬂiﬁ' X 14 RO I o ‘Path of Pamela’s |~
(m. : ' ' Golf Ball )
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B ; o | 15[0 PrEAem iar}a.-
distancé from tee (m)

a) State the h-intercept and the d-intercepts of the graph, and explain their significance
in relation to the question.

:

b) State the maximum height of the golf ball, and explain its relevance to the domain or
range of the relation.

¢) State the domain and range of the relation.

d) Estimate from the graph the horizontal distance the ball has travelled when itis 20 m in
the air. Explain why there are two answers.

e) Estimate from the graph the height of the golf ball when the horizontal distance from the
tee is 80 m.

f) Give a brief description of the relationship between the height of the golf ball and the
horizontal distance from the tee.
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8. Match each graph with the domain from A to F. Each domain may be used once, more thap,
once, or not at all.
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9. The graphs of two relations are shown. Which of the following statements is true?

y v A
v

The domains are the same, but the ranges are different.
The ranges are the same, but the domains are different.
The domains are the same, and the ranges are the same.
The domains are different, and the ranges are different.

SO

18. The graphs of two relations are shown. Which of the following statements is true?

The range of each relation is -2 <y < 2.
The range of each relation is y € R.
The domain of each relation is -2 < x < 2.

SRR Y

None of the above.

11. The relation between the distance travelled, d km, and the cost, C dollars, of renting a
truck is given by the formula C =60 + 0274. The domain of the relation can be
expressed in the form d = x, and the range can be expressed in the form C =z y.

Write the value of y in the first two boxes and the value of x in the last two boxes.

(Record your answer in the numerical response box from left to right)
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Assignment

1. State the domain and range of each relation.
a) (273)7 (092)7 (4’ 8)7 (—15 8)’ (—3a ]-) b) (-37 3)v (09—5)v (_3v 3)’ (57-2)7 (_8, 1)

domaia® §3.0, 5.7 33 domain * | =3,0,5,-83
range @ {3.2.8 1} ronge 1 {3,-5,-3,1)
¢)| Input | Output d)| Input | Output e) | Input | Output
(x) » (x) » (x) $2)
0 3 2 3 1 5
2 4 0 4 -1 5
4 5 -3 5 3 5
6 3 2 6 7 5
domain2{0,2. 4, &} domein: {2,0,-3) domain ® {1,-1 3,73
range * {345} canse: {3, %,5, 6} ranse : i 5)
D e /[, h)
|
1 =
s B
domain ¢ 51,3,5,11 domain {2, b, 0,83 d,m;,\:ia.sla,hk
ranse . SO,I,%,‘H ranse * “.3,5} “"3“ ‘O,I,L;
2. State the domain and range for each relation.
a) 5 b)

domain: (=1,0,3,4) e R
reonse . l5-°~‘1-‘3 )
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4'_2'0 ........ 2:0-"—"~x - r/ X
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3. Ineach case arelation is graphed on a grid. State the domain and range of the relation if the
gr)al;hcliicle whose centre is located at (-1, 12) and has aradius of 5 umits.
domain : i x|-¢Exty xeR}
rangel {y|T4yL17 yeR)
b) acircle with centre (-3,-5) and diameter 40 units.
domain © { x| -23E% £17 x €R}
range: L y|-25¢y415, e Ry

¢) arectangle with vertices A(-8, 10), B(-8,-2), C(7,-2), and D(7,10).
i f (-%,10) D(7,10)
domern - S xl—%’:.x’:.'l.xER;

a : -1 &tnwt
rangt (( Y l A=Yy =10, beR} B (-3.-2) C(‘i’,-l\
d) atriangle with vertices 7(-50,-75), U(-35,-25), and V(-65, -25).
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4. The graph of the relation y = 400(1.08)" is shown on the grid.
y i

a) State the domain, range, I
and y-intercept of the relation.

y = 400(1.08)"

domern € € R

fange {9lyzo, 5€-R3

w. x:0
Y* Loo(\-ot\’ : LoO H'_’/ > x
v

b) The relation A = 400(1.08)" represents the amount of money when an original
investment of $400 is compounded annually at 89 for a period of 1 years.
State the domain and range of this relation, and explain why the answer is

different from a).

domara i t l t20,tE R; di§fecent from #) becauwse +ime 15 not Mya-h've_

reage & A \ A 2100, AER; dffecent Lrom a) becowse he amount of
money 13 pever lesd Fhen 4 Lo0

5. In each case draw a graph on the domain of real numbers which could represent a linear
relation with

a) one x-intercept b) no x-intercept ¢) an infinite number of x-intercepis.
:I; 1 A yll
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6. In cach case draw a graph of a non linear relation with

a) domain x €K, range y = -3,yER b) domain x ER, range y = -3, yER
two x-intercepts and one -intercept one x-intercept and one y-intercept.
y y
!
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7. The graph shows the flight of Pamela’s golf ball from the tee to a sand trap at the edge of
the green.

‘ | |
-ED‘ [ ,|
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(ha - - Golf Ball
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distance from tee (m)
a) State the h-intercept and the d-intercepts of the graph, and explain their significance

in relation to the question. -
h-vakercept = O On 4he tee +he ball s on fhe growad
d -k PJ\, 0 200 4 returas to 3”’“"‘ level 200m from
- ¢ z n
S ot +he tee.

b) State the maximum height of the golf ball, and explain its relevance to the domain or
range of the relation.

The mavimum height = 25m 1% represents the vppee himit
of +he renge.

¢) State the domain and range of the relation.
domain: {d|0td¢200, de R}

cenge . §h | OLheas, heRj

d) Estimate from the graph the horizontal distance the ball has travelled when itis 20 m in
the air. Explain why there are two answers.

55m from +he tee nhea the ball 1y r1$1ng end 1LSm feom the
tee when Fhe bell 13 D\N(Mdmg.

e) Estimaée from the graph the height of the golf ball when the horizontal distance from the
tee is 80 m.

AL m

f) Give abrief description of the relationship between the height of the golf ball and the
horizontal distance from the tee.

S+nr{rfn3 feom a hevght of Om ot +he tee the solf bell increeses va
L”SH 108 mavimum heisi& o{ ISm , 100m from the tee . Thea the golf ball
Startg deucns'ms in height uahl 1+ hids $he ;r_ound 100m -F-jom +he tee.
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8. Match each graph with the domain from A to F. Each domain may be used once, more than
once, or not at all.

i) y? : ii) }'A P
’ . *2:‘ B. x<2
o) -5 ' *Zi—— .\' C. xs2
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m : X/’ G. 2=x=?2
D g E 4_—2 ZPI H. 2<x<-2
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9. The graphs of two relations are shown. Which of the following statements is true?

Multiple
Choice

YA Y A
. 4

The domains are the same, but the ranges are different.
The ranges are the same, but the domains are different.
. The domains are the same, and the ranges are the same.
® The domains are different, and the ranges are different.

S

10. The graphs of two relations are shown. Which of the following statements is true?
A A
2| »

ARV

-2 2 -2 2
\_zﬂ- T
\ / \J

The range of each relationis 2<y<2. X
The range of each relationis y ER. X
The domain of each relationis 2<sx<2. X

None of the above.

owp

Rt 11.  The relation between the distance travelled, d km, and the cost, C dollars, of renting a
Response truck is given by the formula C =60 + 0.27d. The domain of the relation can be
expressed in the form d = x, and the range can be expressed in the form C =z y.
Write the value of y in the first two boxes and the value of x in the last two boxes.

(Record your answer in the numerical response box from left to right) 610| 0| O
) . '
domarn d 20
fangt ¢ 260
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Answer Key
1. 2) D-{20,4,-1,-3} b) D={3,0,5-8) ¢ D={0,2,4,6} d) D={2,0,-3)
R={328, 1) R=1{3,-5 -2, 1} R=1{3,4,5) R={3,4.5 6
e) D={l,-1,3,7} f) D={2,3,57} g8) D=1{2,4,6,8} h) D={3,5,2, 4}
R = {5} R=1{0,1,8,9} R=1{1,35 R = {0, 1, 6}
2. a)D=1{-1,0,3,4} b) D = {x R} )D={x=-8 xER)} d)Dz{—SstS,xER}
R=1{50,21} R={yeR} R={y=z4,yeRr} R“{‘-‘*S}’S-fl.yER}
e)D={az-10,a R} f) D={xeR} g2) D = {xE R} h) D={d<5,den}
R={bER} R={y<4,y€R} R={8) R={rsd reR}
3.3 D={-6sxsd,xER) b) D={—23sxs[7,.rER}
R={7=sys17,yER} R={-25=<ys<15,y€ER}
¢) D={8sxs7,xER} d) D={-65=<xs-35x€ER}
R={2sy=<10,yER)} R={-7Ssys~25,yER}

4. a) D={x€R} R={y>0,yER}, y-int is 400
b) D={r=0,:&R} different from a) because time is never a negative value,
R={A2400,A € R} different from a) because the amount of money can never be less than $400.

5. Answers may vary.

a) b) c)
4 A
¥ " ¥
"Sl v [ T 'Sl - ‘.1-_5"_'.__?'-'
b [
% 4
6. Answers may vary.
a) b)
¥ y
s4 sb

7. a) h-int=0, d-int =0 and 200. On the tee the ball is on the ground.
[t returns to ground level 200 m from the tee.

b) max height = 25 m. The maximum height is the upper limit of the range.

c) D={Osds200,de}?} Rz{ﬂsthS,hER} .

d) 55 m from the tee when the ball is rising and 145m from the tee when the ball is descending.

e) 24m

) Starting from a height of 0 m at the tee, the golf ball increases in height to a maximum height
of 25m, 100 m from the tee. Then the golf ball starts decreasing in height until it hits the
ground 200 m from the tee.

8. i)A i) C iii) G iv) F v) D vi) F vii) 1

9. D 10.D 11.6[0‘0'0J




